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v/q. An electrical network combrisina: 

a radio frequency (RF) generator for generating an RF signal, the RF generator 
having a source impedance: 

a load receiving the RF signal! the RF signal providing a driving energy to the 
load, the load having a variable load irlnpedance; 

a matching network interposdd between the RF generator and the load, the 
matching network having a networW impedance which may be varied, the matching 
network detecting at least one of a phase and magnitude error and generating at least 
one of a corresponding phase error/signal and a magnitude error signal, the matching 
network varying at least one of tqe phase and the magnitude in order to vary the 
network impedance; and 

a controller receiving the at| least one phase error signal and magnitude error 
signal, the controller applying fuz^ logic to the at least one of the phase error signal 
" and thie"ma'gnitude"~error sigiTalTn [order to generate at least one control signaT to vary 
the network impedance, thereby matching the source impedance and the load 
impedance. 



10. The network of claim 9 


wherein the controller further comprises a fuzzy 


inference module receiving the at/e 


sj>one phase and magnitude error signals and 


defining a membership value that ^ri( 


k in accordance with membership in at least one 


of a fuzzy set. 





11. The network of claim 10 wherein the controller further comprises a rules 



module having a set of rules applied in accordance with the membership values, the 



rules module generating at least one fuzzy 



)utput. 



12. The network of claim 11 wherein the controller further comprises a 



defuzzification module, the defuzzificatioi 


1 module convertina the at least one fuzzv 


output to the at least one control sianal. 





,1-3. The network of claim 9 wherein the matching network further comprises at 



least one of a variable capacitance and a variable inductance. 

>4. The network of claim 9 wherein the matching network further comprises a 
circuit for varying the network impedance. 



>5. The network of claim 9 wherein the load is a RF plasma chamber. 
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J 16. An electrical network corjiprisina: 

a radio frequency (RF) aenera|or for generating an RF signal, the RF generator 
having a source impedance, 

a load receiving the RF signal, the RF signal providing a driving energy to the 
load, the load having a variable load fl nnpedance: 

a matching network interposed between the RF generator and the load, the 



network detecting at least one ne^ 


i^ork parameter and generating at least one sensed 


signal, the matching network varvir 


g the network impedance in order to match the load 


impedance and the source imoeda 


ice; and 



10.D 



i'U 

in 
m 



a controller receiving the atileast one sensed signal, the controller applying fuzzy 
logic to the at least one sensed sfanal in order to generate at least one control signal to 
vary the network impedance, tlierebv matching the source impedance and the load 



impedance. 



17. The network of claim 16 whe 



^in the controller further comprises a fuzzy 



inference module receiving the at least op <iL/ sensed signal and defining a membership 
value that varies in accordance with memB( rship in at least one of a fuzzy set. 




18. The network of claim 1 /[wherein the controller further comprises a rules 
module having a set of rules appliedf in accordance with the membership values, the 
rules module generating at least one fuzzy output. 
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19. The network of claim 



defuzzification module, the defuzzifi 



output to the at least one control sign al. 



18 wherein the controller further comprises a 



nation module converting the at least one fuzzy 



I? fiT 

^207" The network of claim 1'6"wherein the matching network includes at least 
one of a variable capacitance and a variable inductance. 



/f 

^21T' The network of claim j1-6" wherein the matching network further comprises 



a circuit for varving the network inductance. 



^227^ The network of claim 4'6"wherein the matching network further comprise a 



^*LJ circuit for varying the network impedance. 




23. The network of claim 9 load is a RF plashna chamber. 



I 



24. A method of tuning an RF 



impedance matching network having an input 



which receives RF power and an outam which applies the power to a RF load, the 



matching network having a variable imp 



sdance. comprising the steps of: 



determining a phase error and a 



nagnitude error and generating a corresponding 



phase error signal and a corresponding 



magnitude error signal: and 



applying fuzzv logic to the phas ? 



and magnitude error signals to generate fuzzv 



output signals based upon the phase gind the magnitude error signals and generating a 
control signal to adiust the variable impedance of the matching network. 



25. The method of claim 24 



comprises applving the phase and 



wherein the step of applving fuzzv logic further 




gnitude error signals to a fuzzv logic inference 



function, the phase and magnitude! 



r or signals each having at least one respective 



membership value in at least one fuzz ^ 




28. The method of claim 27 wherein the step of applying fuzzy logic rules 
further comprises the step of combining sa(d weighted at least one respectiye fuzzy 
output yalue to produce the control signal. 

29. The method of claim 26. wheifein the fuzzy logic rules comprise a matrix 
of NxM fuzzy output yalues. where N is the number of fuzzy sets of a first sensed signal 
and M is the number of fuzzy sets of a seoond sensed signal, and each fuzzy output 
yalue corresponds to a predetermined {set of the first sensed signal and a 

5 predetermined set of the second sensed signal. 



M 30. The method of claim 25 wherein the at least one fuzzy set comprises a 

ru I 

^'Jj plurality of fuzzy sets centered respectiye ly about zero, a medium positiye yalue, a 



medium negatiye yalue. a high positiye yalie. and a high negatiye yalue 




J 31. A method of tuning an RF impedance matching network having an input 
which receives RF power and an output wnich applies the power to a RF load, the 



matching network having a variable impeda 



determining a network parameter anc 



5 that varies in accordance with the network p arameter: and 



applying fuzzy logic to the sensed si 



:e. comprising the steps of: 



generating a corresponding sensed signal 



nal to generate fuzzy output signals based 



upon the sensed signal and generating a control signal to adiust the variable impedance 
of the matching network. 



32. The method of claim 31 



V55h 



erein the step of applvino fuzzv logic further 



comprises applying the sensed signar ^ cT fuzzy logic inference function, the sensed 



in signal having at l^st one respective membership value in at least one fuzzv set 




33. The methocl of "claim 32 wherein "the|step of applying fuzzv logic further 
comprises applying logic rules to the at least one respective membership value to 
generate at least one respective fuzzv output valii e. 



34. The method of claim 33 whereirf the step of applying logic rules further 
comprises the step of weighting the at least one respective fuzzv output value according 



to the at least one respective membership value. 
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35. The method of claim 34 



Li 



herein the step of applying fuzzy logic rules 



further comprises the step of combinir g said weighted at least one respectiye fuzzy 



output yalue to produce the control sign al. 



36. 



The method of claim 33 



of NxM fuzzy output yalues. where N 



wherein the fuzzy logic rules comprise a matrix 



s the number of fuzzy sets of the sensed signal 



and M is the number of fuzzy sets of 



a second sensed signal, and each fuzzy output 



yalue corresponds to a predetern ined set of the first sensed signal and a 



predetermined set of the second sens 



id signal. 



37. The method of claim 3 1 



wherein the at least one fuzzy set comprises a 



plurality of fuzzy sets centered res 



ectiyely about zero, a medium positiye yalue. a 



medium neoatiye value, a high positi^/e yalue. and a high negatiye yalue. 



